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(54) Transport apparatus 

(57) A transport apparatus (1 0) includes a transport 
member (12) having a cylindrical configuration. A sup- 
porting guide (46) consisting of a wire circular in section 
is spirally wound on the peripheral surface of the trans- 
port member (12). A cylindrical rotary (24) member is 
rotatably accommodated inside the transport member 
(12). A magnetic force generation portion (38) is linearly 
provided on the peripheral surface of the rotary member 
(24) along the axial direction of the rotary member. The 
rotary member is driven by a rotation means such as a 
motor (M1) to transport an object of transporting such 
as parts from a lower side of the transport member 
toward an upper side of the transport member in the 
axial direction of the transport member along the lead 
angle direction of the supporting guide, with the parts 
being magnetically attracted to the peripheral surface of 
the transport member (12). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a transport appara- 
tus in general and more particularly to a transport appa- 
ratus for transporting an object of the transporting, for 
example, parts made of magnetic materials such as 
steel balls, machine screws, bolts, nuts or the like to 
desired directions. Description of the Prior Art 

As a transport apparatus for transporting parts 
upward, a bucket elevator is known. In the bucket eleva- 
tor, buckets installed at regular intervals on an endless 
annular chain or belt are traveled upward to transport 
parts contained in the buckets sequentially to desired 
places. 

Fig. 32(A) is a schematic view showing an example 
of a conventional transport apparatus which forms the 
background of the present invention. The transport 
apparatus 1 comprises a belt conveyor 2 provided with 
a magnet roller 2a! A magnet portion 4 consisting of a 
magnet plate or a magnet bar is provided on the under- 
side of a belt 3. In the transport apparatus 1, parts W 
are magnetically attracted to the upper surface of the 
belt 3 by the magnetizing force of the magnet portion 4 
so as to transport them obliquely upwardly. 

Fig. 32(B) is a schematic view showing another 
example of a conventional transport apparatus which 
forms the background of the present invention. A trans- 
port apparatus 1 comprises a bottomed cylindrical 
transport member 5. A rotary shaft 6 is rotatably pro- 
vided inside the transport member 5. The rotary shaft 6 
is rotatably supported by the transport member 5 
through a bearing 7. A groove 8 is spirally formed on the 
peripheral surface of the rotary shaft 6. A plurality of 
magnets 9 is formed inside the groove 8. In the trans- 
port apparatus 1 , the rotary shaft 6 is rotated to trans- 
port the parts W such as iron powders obliquely 
upwardly, with the parts W being magnetically attracted 
to the peripheral surface of the transport member 5. 

In the above-described transport apparatuses, nor- 
mally, the parts W are taken out from the elevator or the 
conveyor to transport them to desired places. 

In the transport apparatus comprising the bucket 
elevator, however, it takes much time and labor to man- 
ufacture the buckets. Further, the elevator is large, and 
thus the installing space of the entire apparatus is large. 
Thus, the running cost is high. 

In the transport apparatus 1 shown in Fig. 32(A), 
the installing space of the conveyor is large and further, 
it is difficult to upwardly vertically transport parts such 
as steel balls which contact the upper surface of the belt 
3 in a small area. This is because the parts W are trans- 
ported along the belt 3, with the parts W being sup- 
ported on the upper surface of the belt 3 by only the 
magnetic attraction force of the magnet portion 4. 

In the transport apparatus 1 shown in Fig. 32(B), 



the parts W such as iron powders can be reliably trans- 
ported obliquely upwardly. But it is difficult to transport 
comparatively large parts such as steel balls, machine 
screws, bolts, nuts, coil springs or the like vertically 

5 upwardly. 

In the transport apparatus 1 shown in Figs. 32(A) 
and 32(B), in transporting the parts W such as hexagon 
nuts, hexagon head bolts or the like and pillar-shaped 
parts such as triangular prisms having a comparatively 

w great contact area, surfaces of the magnetized parts W 
are attracted to each other in undesired postures. That 
is, bridging of the parts W occurs. Thus, it is difficult to 
transport the parts W smoothly along a transport path. 
Further, in each of the above-described transport 

15 apparatuses, the parts W are taken out from the trans- 
port path of the elevator or that of the conveyor at a fixed 
take-out position thereof in transferring the parts W to 
desired places from each of the transport apparatuses. 
Thus, it is difficult to alter the take-out position easily. 

20 

SUMMARY OF THE INVENTION 

It is accordingly a first object of the present inven- 
tion to provide a transport apparatus having a simple 
25 construction and capable of transporting an object of 
transporting such as parts in any desired directions. 

It is a second object of the present invention to pro- 
vide a transport apparatus having a minimized space 
and capable of transporting an object of transporting 
30 such as parts easily and successively in a vertical direc- 
tion. 

It is a third object of the present invention to provide 
a transport apparatus having a simple construction and 
a minimized space and capable of transporting an 

35 object of transporting such as parts smoothly without 
the parts being bridged with each other. 

It is a fourth object of the present invention to pro- 
vide a transport apparatus having a simple construction 
and capable of transporting an object of transporting 

40 such as parts successively to desired directions and 
transferring them to required places in desired direc- 
tions by taking out the object of transporting such as 
parts at a desired position of a transport path of the 
transport apparatus. 

45 A transport apparatus described in claim 1 com- 
prises a cylindrical transport member; a cylindrical 
rotary member positioned inside the transport member; 
a magnetic force generation portion provided on the 
rotary member in an axial direction the rotary member 

so of and generating a magnetic field over a peripheral sur- 
face of the transport member; and a supporting guide 
formed on the peripheral surface of the transport mem- 
ber. In this construction, the rotation of the rotary mem- 
ber allows an object of transporting such as parts to be 

55 transported in an axial direction of the transport mem- 
ber along the supporting guide, with the an object of 
transporting being magnetically attracted to the periph- 
eral surface of the transport member. 

In a transport apparatus described in claim 2, the 
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supporting guide extends spirally from one side of the 
transport member to the other side of the transport 
member in the axial direction of the transport member. 

In a transport apparatus described in claim 3, a plu- 
rality of magnet strips is arranged on the rotary member 
in a line along the axial direction of the rotary member. 

A transport apparatus described in claim 4 com- 
prises a cylindrical transport member; a cylindrical 
rotary member accommodated inside the transport 
member; a groove formed on a peripheral surface of the 
rotary member in a line along an axial direction of the 
rotary member; one or more magnet strips mounted on 
the rotary member in a line along the axial direction of 
the rotary member and generating a magnetic field over 
a peripheral surface of the transport member; and a 
supporting guide spirally formed on the peripheral sur- 
face of the transport member, and a rotation means for 
rotating the rotary member. In this construction, the 
rotation of the rotary member allows an object of trans- 
porting to be transported in an axial direction of the 
transport member along the supporting guide, with the 
the object for transporting being magnetically attracted 
to the peripheral surface of the transport member. 

A transport apparatus described in claim 5 further 
comprises a yoke strip mounted on a surface of the 
magnet strip or strips and concentrating magnetic lines 
of force emitted by the magnet strip or strips. 

A transport apparatus described in claim 6 further 
comprises a transfer means extending outward from the 
peripheral surface of the transport member and trans- 
ferring the object of transporting being transported in 
the axial direction of the transport member to a place at 
a certain distance apart from the transport member. 

In a transport apparatus described in claim 7, the 
transport member stands vertically so that the object of 
transporting are transported from one side of the trans- 
port member to the other side of the transport member 
in the axial direction of the transport member along the 
supporting guide. 

In a transport apparatus described in claim 8, the 
supporting guide includes a plurality of supporting 
strips. 

A transport apparatus described in claim 9 com- 
prises a cylindrical transport member; a guide container 
storing an object of transporting in the guide container 
temporarily and supplying the object of transporting to 
the transport member; a cylindrical rotary member 
accommodated inside the transport member; a mag- 
netic force generation portion provided on the rotary 
member and generating a magnetic field over a periph- 
eral surface of the transport member; a supporting 
guide spirally formed on the peripheral surface of the 
transport member, and a prevention means for prevent- 
ing the object of transporting transported from the guide 
container to the transport member from being bridged 
with each other. In this construction, the rotation of the 
rotary member allows the object of transporting sup- 
plied from the guide container to be transported in an 
axial direction of the transport member along the sup- 



porting guide, with the object of transporting being mag- 
netically attracted to the peripheral surface of the 
transport member. 

In a transport apparatus described in claim 10, the 

s prevention means includes a transfer means for trans- 
ferring the object of transporting along a progress direc- 
tion of the supporting guide. 

In a transport apparatus described in claim 1 1 , the 
transfer means includes a stirring means for stirring the 

10 object of transporting around the transport member. 

In a transport apparatus described in claim 12, the 
transfer means includes a shake means for shaking the 
object of transporting. 

In a transport apparatus described in claim 13, the 

is stirring means includes a rotation means for rotating the 
guide container on the transport member. 

A transport apparatus described in claim 14 com- 
prises a cylindrical transport member; a guide container 
mounted on the transport member at one side of the 

20 transport member in an axial direction of the transport 
member and storing an object of transporting in the 
guide container temporarily and supplying the object of 
transporting to the transport member; a cylindrical 
rotary member accommodated inside the transport 

25 member; a magnet provided on the rotary member line- 
arly in an axial direction of the rotary member and gen- 
erating a magnetic field over a peripheral surface of the 
transport member; a supporting guide spirally formed 
on the peripheral surface of the transport member, and 

30 a rotation means for rotating the guide container in the 
same direction as a rotation direction of the rotary mem- 
ber for transporting the object of transporting around the 
transport member along the supporting guide. In this 
construction, the rotation of the rotary member allows 

35 the object of transporting supplied from the guide con- 
tainer to be transported from one side of the transport 
member to the other side of the transport member in an 
axial direction of the transport member along the sup- 
porting guide, with the parts being magnetically 

40 attracted to the peripheral surface of the transport mem- 
ber. 

In a transport apparatus described in claim 15, the 
transport member stands vertically so that the object of 
transporting are transported from one side of the trans- 

45 port member to the other side of the transport member 
in the axial direction of the transport member along the 
supporting guide. 

A transport apparatus described in claim 16 com- 
prises a transport means for transporting an object of 

so transporting along a transport path extending from one 
side of the transport apparatus to the other side of the 
transport apparatus; a transfer path for transferring the 
object of transporting transported along the transport 
path of the transport means to a place at a certain dis- 

55 tance apart from the transport member; and a support- 
ing means for supporting the transfer path at a 
predetermined position of the transport path. In this 
construction, the supporting means has a pair of sand- 
wiching members for sandwiching the transport path 
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and a clamping means for clamping the sandwiching 
members to the transport path; and a pair of the sand- 
wiching members is mounted on the transport path 
such that the sandwiching members are movable in a 
transport direction of the transport path and rotatable in 
a circumferential direction of the transport path. 

A transport apparatus described in claim 17 com- 
prises a cylindrical transport member; a cylindrical 
rotary member accommodated inside the transport 
member; a magnetic force generation portion formed on 
the rotary member and generating a magnetic field over 
a peripheral surface of the transport member; a sup- 
porting guide spirally formed on the peripheral surface 
of the transport member; a transfer path for transferring 
an object of transporting transported along the support- 
ing guide to a place at a certain distance apart from the 
transport member; and a supporting means for support- 
ing the transfer path at a predetermined position of the 
transport member. In this construction, the rotary mem- 
ber rotates such that the object of transporting are 
transported in a lead angle direction of the supporting 
guide, thus causing the object of transporting to be 
magnetically attracted to the peripheral surface of the 
transport member, with the result that the object of 
transporting are transported in an axial direction of the 
transport member along the supporting guide. In this 
construction, the supporting means has a pair of sand- 
wiching members for sandwiching the transport mem- 
ber and a clamping means for clamping a pair of the 
sandwiching members to the transport member; and a 
pair of the sandwiching members is mounted on the 
transport member such that the sandwiching members 
are movable in an axial direction of the transport mem- 
ber and rotatable in a circumferential direction of the 
transport member. 

In a transport apparatus described in claim 18, a 
groove in which the supporting guide is fitted is formed 
on an inner peripheral surface of a pair of the sandwich- 
ing member. 

A transport apparatus described in claim 19 com- 
prises a cylindrical transport member; a cylindrical 
rotary member accommodated inside the transport 
member; a magnetic force generation portion formed on 
the rotary member linearly in an axial direction of the 
rotary member and generating a magnetic field over a 
peripheral surface of the transport member; a support- 
ing guide spirally formed on the peripheral surface of 
the transport member; a transfer path for transferring an 
object of transporting transported along the supporting 
guide to a place at a certain distance apart from the 
transport member; and a supporting means for support- 
ing the transfer path at a predetermined position of the 
transport member. In this construction, the rotary mem- 
ber rotates such that the object of transporting are 
transported in a lead angle direction of the supporting 
guide, thus causing the object of transporting to be 
magnetically attracted to the peripheral surface of the 
transport member, with the result that the object of 
transporting are transported in an axial direction of the 



transport member along the supporting guide. In this 
construction, the supporting means has a pair of sand- 
wiching members for sandwiching the circumference of 
the transport member and a clamping means for clamp- 

5 ing a pair of the sandwiching members to the transport 
member; and a pair of the sandwiching members is 
mounted on the transport member such that the sand- 
wiching members is movable in an axal direction of the 
transport member and rotatable in a circumferential 

10 direction of the transport member; and a plurality of coil- 
shaped grooves fitted in the supporting guide and hav- 
ing a width greater than the diameter of the supporting 
guide and a plurality of contact portions which contact 
the peripheral surface of the transport member are 

75 formed on a pair of the sandwiching members. 

In a transport apparatus described in claim 20, a 
mounting means for mounting the sandwiching mem- 
bers on the transfer path is provided on a pair of the 
sandwiching members. 

20 A transport apparatus described in claim 21 further 
comprises a guide container which stores the object of 
transporting in the guide container temporarily and sup- 
plying the object of transporting to the transport mem- 
ber and is rotatable in the same direction as a rotation 

25 direction of the rotary member around the transport 
member. 

In a transport apparatus described in claim 22, the 
transport member stands vertically so that the object of 
transporting are transported from one side of the trans- 

30 port member to the other side of the transport member 
in the axial direction of the transport member along the 
supporting guide. 

In the transport apparatus described in claims 1 
through 8, the magnetic force generation portion gener- 

35 ates magnetic lines of force. Consequently, a magnetiz- 
ing force acts over the peripheral surface of the 
transport member, thus generating a magnetic field over 
the peripheral surface of the transport member. There- 
fore, an object of transporting such as parts are mag- 

40 netically attracted to the peripheral surface of the 
transport member. Further, due to the rotation of the 
rotary member, the object of transporting move in the 
axial direction of the transport member along the sup- 
porting guide. 

45 In the transport apparatus described in claim 2, the 
supporting guide is formed spirally from one side of the 
transport member to the other side of the transport 
member in the axial direction of the transport member. 
Thus, the object of transporting can be effectively 

so moved in the axial direction of the transport member. 

In the transport apparatus described in claim 5, 
because the yoke strip is formed on the surface of the 
magnet strip or strips, magnetic lines of force emitted by 
the magnet strip or strips concentrate on the yoke strip, 

55 thus intensifying the magnetic flux density. 

In the transport apparatus described in claim 6, the 
object of transporting being transported in the axial 
direction of the transport member is transferred to a 
place at a certain distance apart from the transport 
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member. 

In the transport apparatus described in claim 7, 
because the transport member stands vertically, the 
object of transporting are vertically transported from 
one side of the transport member to the other side of the 
transport member in the axial direction of the transport 
member along the supporting guide. This construction 
allows the installation space of the transport member to 
be small. 

In the transport apparatus described in claim 8, 
because a plurality of supporting strips is formed on the 
supporting guide, the object of transporting can be reli- 
ably supported. Therefore, the object of transporting 
can be transported reliably along the supporting guide. 

The transport apparatus described in claims 1 
through 8 has a simple construction and yet is capable 
of transporting the object of transporting successively in 
a desired direction. The transport apparatus described 
in claim 7 has a minimized space and yet is capable of 
transporting the object of transporting successively ver- 
tically. 

In the transport apparatus described in claims 9 
through 15, the guide container stores the object of 
transporting therein temporarily, thus supplying them to 
the transport member. The magnetic force generation 
portion generates magnetic lines of force. Conse- 
quently, a magnetizing force acts over the peripheral 
surface of the transport member, thus generating a 
magnetic field over the peripheral surface of the trans- 
port member. Therefore, the object of transporting are 
magnetically attracted to the peripheral surface of the 
transport member. Further, due to the rotation of the 
rotary member, the object of transporting move in the 
axial direction of the transport member along the sup- 
porting guide. The prevention means prevents the 
object of transporting transported from the guide con- 
tainer to the transport member from being bridged with 
each other. 

In the transport apparatus described in claim 10, 
the transfer means transfers the object of transporting in 
the transport direction of the supporting guide along the 
transport direction thereof. In this case, the object of 
transporting are moved upward along the spiral sup- 
porting guide. 

In the transport apparatus described in claim 1 1 , 
the object of transporting are stirred around the trans- 
port member by the stirring means and transferred 
upward along the supporting guide. 

In the transport apparatus described in claim 12, 
the object of transporting are shakend by the shake 
means and transferred upward along the spiral support- 
ing guide. 

In the transport apparatus described in claim 13, 
because the guide container is rotated around the trans- 
port member by the rotation means and the object of 
transporting are transferred upward along the spiral 
supporting guide. 

That is, in the transport apparatus described in 
claims 10 through 13, the object of transporting are 



moved to the lead angle direction of the spiral support- 
ing guide by means of the transfer means, the stirring 
means, the shake means, and the rotation means, with 
the object of transporting being magnetically attracted 

5 to the peripheral surface of the transport member. Thus, 
the object of transporting can be prevented from being 
bridged with each other. That is, in the transport appa- 
ratus described in claims 10 through 13, the object of 
transporting supplied from the guide container to the 

10 transport member can be prevented from being bridged 
with each other. 

Unlike the transport apparatus described in claim 9, 
in the transport apparatus described in claim 1 4, a mag- 
netic field is generated over the peripheral surface of the 

15 transport member by a magnet. The guide container 
rotates in the direction in which the rotation means 
presses the object of transporting upward along the 
supporting guide. In this case, when the supporting 
guide is spiraled clockwise, the guide container rotates 

20 in the direction of the right-handed screw, whereas 
when the supporting guide is spiraled counterclockwise, 
the guide container rotates in the direction of the left- 
handed screw. That is, in the transport apparatus 
described in claim 14, the object of transporting are 

25 transferred upward along the lead angle direction of the 
spiral supporting guide by the rotation of the guide con- 
tainer. Thus, the object of transporting supplied from the 
guide container to the transport member can be pre- 
vented from being bridged with each other. 

30 Unlike the transport apparatus described in claims 
9 through 14, in the transport apparatus described in 
claim 15, because the transport member stands verti- 
cally, the object of transporting are vertically transported 
from one side of the transport member to the other side 

35 of the transport member in the axial direction thereof 
along the supporting guide. This construction allows the 
installation space of the transport member to be small. 

The transport apparatus described in claims 9 
through 15 has a simple construction and a minimized 

40 installation space and yet is capable of transporting the 
object of transporting vertically successively. Further, 
the transport apparatus is capable of transporting the 
object of transporting without the object of transporting 
being bridged with each other. 

45 In the transport apparatus described in claim 16, 
the object of transporting are transported by the trans- 
port means extending from one side of the transport 
apparatus to the other side thereof and transferred to a 
place at a certain distance apart from the transport 

so member through the transfer path. The transfer path is 
supported by the supporting means at a predetermined 
position of the transport path. In this case, the transport 
path of the transport means is sandwiched between a 
pair of sandwiching members, and the clamping means 

55 clamps the sandwiching members to the transport path. 
Further, a pair of the sandwiching members is mounted 
on the transport path at any desired positions in the 
transport direction of the transport path and in the cir- 
cumferential direction thereof. 
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Unlike the transport apparatus described in claim 
16, in the transport apparatus described in claim 1 7, the 
magnetic force generation portion generates magnetic 
lines of force. Consequently, a magnetizing force acts 
over the peripheral surface of the transport member, s 
thus generating a magnetic field over the peripheral sur- 
face of the transport member. Therefore, the object of 
transporting are magnetically attracted to the peripheral 
surface of the transport member. Further, due to the 
rotation of the rotary member, the object of transporting 10 
move in the axial direction of the transport member 
along the supporting guide, in the supporting means for 
supporting the transfer path at a predetermined position 
of the transport member for transferring the object of 
transporting to a place at a certain distance apart from 15 
the transport member, a pair of the sandwiching mem- 
bers of the supporting means is mounted on the trans- 
port member such that the sandwiching members are 
movable in the axial direction of the transport member 
and rotatable in the circumferential direction thereof. 20 
Therefore, the sandwiching members are mounted on 
the transport member at a desired position in the axial 
direction and in the circumferential direction of the 
transport member by the clamping means. 

In the transport apparatus described in claim 18, 25 
the supporting guide is fitted in the spiral grooves 
formed on the inner peripheral surface of a pair of the 
sandwiching member and the supporting guide is held 
from around the transport member. 

Unlike the transport apparatus described in claims 30 
1 7 and 1 8, in the transport apparatus described in claim 
19, the spiral grooves having widths greater than the 
radius of the supporting guide are formed on a pair of 
the sandwiching members. Therefore, the spiral sup- 
porting guide is circumferentially fitted in and held by the 35 
spiral grooves having different pitches and lead angles. 
Further, because the contact portion of a pair of the 
sandwiching members contacts the peripheral surface 
of the transport member, the transport member can be 
reliably sandwiched between the sandwiching mem- 40 
bers. 

In the transport apparatus described in claim 20, 
the transfer path is installed between one of the ends of 
each of a pair of the sandwiching members by means of 
a mounting means. 45 

In the transport apparatus described in claim 21, 
the guide container stores parts therein temporarily and 
supplies the object of transporting to the transport mem- 
ber. With the rotation of the guide container around the 
transport member in the same direction as the rotation so 
direction of the rotary member, the object of transport- 
ing are transported upward along the lead angle direc- 
tion of the spiral supporting guide. Thus, the object of 
transporting supplied from the guide container to the 
transport member can be prevented from being bridged 55 
with each other. 

In the transport apparatus described in claim 22, 
because the transport member stands vertically, the 
object of transporting are vertically transported from 



one side of the transport member to the other side of the 
transport member in the axial direction thereof along the 
supporting guide. This construction allows the installa- 
tion space of the transport member to be small. 

The transport apparatus described in claims 16 
through 22 has a simple construction and yet is capable 
of transporting the object of transporting successively in 
a desired direction. Further, the object of transporting 
can be transferred in any desired directions from a 
desired take-out position of the transport path to a 
required place at a certain distance apart from the 
transport member. 

In the transport apparatus described in claim 19, 
the spiral grooves having widths greater than the radius 
of the supporting guide firmly hold the supporting guide 
having different pitches and lead angles. Further, 
because the contact portion of the sandwiching mem- 
bers contacts the peripheral surface of the transport 
member, the transport member can be reliably sand- 
wiched between the sandwiching members. 

In the transport apparatus described in claim 21, 
with the rotation of the guide container around the trans- 
port member in the same direction as the rotation direc- 
tion of the rotary member, the object of transporting are 
transported upward along the lead angle direction of the 
spiral supporting guide. Thus, the object of transporting 
can be prevented from being bridged with each other. 

The above and further objects, feature, aspects, 
and advantages of the present invention will be more 
fully apparent from the following detailed description 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a transport 
apparatus according to an embodiment of the present 
invention. 

Fig. 2(A) is a plan view showing main portions of a 
transport member to be applied to the transport appara- 
tus shown in Fig. 1. 

Fig. 2(B) is a front view showing the transport appa- 
ratus shown in Fig. 1 . 

Fig. 3 is a partly enlarged vertical longitudinal sec- 
tional view showing schematically the installed state of 
the transport member to be applied to the transport 
apparatus shown in Fig. 1 . 

Fig. 4(A) is a perspective view showing a rotary 
member of the transport apparatus shown in Fig. 1 . 

Fig. 4(B) is a sectional view taken along a line IVB- 
IVB of Fig. 4(A). 

Fig. 4(C) is a plan view showing schematically the 
flow of a magnetic flux emitted from a magnetic force 
generation portion. 

Fig. 5 is a main portion-depicted front view showing 
schematically a guide container and members in the 
periphery thereof to be applied to the transport appara- 
tus of Fig. 1. 

Fig. 6 is a main portion-depicted bottom view show- 
ing schematically the guide container and members in 
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the periphery thereof to be applied to the transport 
apparatus of Fig. 1 . 

Fig. 7(A) is a plan view showing a sandwiching 
member of a supporting means to be applied to the 
transport apparatus of Fig. 1 . 

Fig. 7(B) is a front view showing the sandwiching 
member of Fig. 7(A). 

Fig. 7(C) is a side view showing the sandwiching 
member of Fig. 7(A). 

Fig. 8 is a perspective view showing the sandwich- 
ing member of the supporting means to be applied to 
the transport apparatus of Fig. 1 . 

Fig. 9 is a main portion-depicted front view showing 
schematically a transport apparatus according to an 
embodiment of the present invention. 

Fig. 10 is a main portion-depicted bottom view 
showing schematically the operation mechanism of a 
guide container to be applied to the transport apparatus 
shown in Fig. 9. 

Fig. 1 1 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. 

Fig. 12 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. 

Fig. 13 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. 

Fig. 14 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. 

Fig. 15 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. 

Fig. 16 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. 

Fig. 1 7 is a perspective view showing a modification 
of the sandwiching member shown in Figs. 1 , 7, and 8. 

Fig. 18 is a main portion-depicted front view show- 
ing a state in which the sandwiching member shown in 
Fig. 17 is mounted on a transport path. 

Figs. 19(A), 19(B), and 19(C) are main portion- 
depicted front views showing modifications of a support- 
ing guide to be applied to the transport apparatus. 

Figs. 20(A), 20(B), and 20(C) are main portion- 
depicted front views showing modifications of a rotary 
yoke to be applied to the transport apparatus. 

Fig. 21 is a front view showing a transport appara- 
tus according to an embodiment of the present inven- 
tion. 

Fig. 22 is a perspective view showing main portions 
of the transport apparatus shown in Fig. 21 . 

Fig. 23 is a main portion-depicted sectional view, 
showing the transport apparatus shown in Fig. 21 , taken 
along a line XXIII-XXIII of Fig. 21. 

Fig. 24(A) is a main portion-depicted front view 
showing a transport apparatus having a parts-arranging 
function. 



Fig. 24(B) is a main portion-depicted front view 
showing the operation of the parts-arranging function of 
the transport apparatus shown in Fig. 24(A). 

Fig. 24(C) is a main portion-depicted plan view 
5 showing the transport apparatus shown in Fig. 24(A). 

Figs. 25(A) and 25(B) are main portion-depicted 
front views showing a transport apparatus having 
another parts-arranging function and the operation 
thereof. 

10 Fig. 25(C) is a main portion-depicted plan view 
showing the transport apparatus shown in Figs. 25(A) 
and 25(B). 

Fig. 26(A) is a main portion-depicted plan view 
showing a transport apparatus having still another 
is parts-arranging function and its function. 

Fig. 26(B) is a main portion-depicted front view 
showing the transport apparatus shown in Fig. 26(A). 

Fig. 27(A) is a main portion -depicted plan view 
showing a transport apparatus having still another 
20 parts-arranging function and its operation. 

Fig. 27(B) is a main portion-depicted front view 
showing the transport apparatus shown in Fig. 27(A). 

Fig. 28 is a main portion-depicted front view show- 
ing an example of a transport apparatus provided with a 
25 re-transport cover and having a parts-circulating func- 
tion. 

Fig. 29 is an exploded perspective view showing 
the re-transport cover of the transport apparatus shown 
in Fig. 28. 

30 Fig. 30 is a main portion-depicted perspective view 
showing a state in which a plurality of the re-transport 
covers of the transport apparatus shown in Fig. 29 is 
vertically connected with each other. 

Fig. 31 is a perspective view showing another 
35 example of a re-transport cover. 

Fig. 32(A) is a schematic view showing an example 
of a conventional transport apparatus which forms the 
background of the present invention. 

Fig. 32(B) is a schematic view showing another 
40 example of a conventional transport apparatus which 
forms the background of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

45 

Fig. 1 is a perspective view showing a transport 
apparatus according to an embodiment of the present 
invention. Fig. 2(A) is a plan view showing main portions 
of a transport member to be applied to the transport 

so apparatus shown in Fig. 1. Fig. 2(B) is a front view 
showing the transport apparatus shown in Fig. 1. Fig. 3 
is a partly enlarged vertical longitudinal sectional view 
showing schematically the installed state of the trans- 
port member to be applied to the transport apparatus 

55 shown in Fig. 1. 

The transport apparatus 10 comprises a cylindrical 
transport member 12 made of, for example, a non-mag- 
netic material. The transport member 12 serves as a 
transport path for transporting parts W as an object of 
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transporting. The transport member 12 is made of syn- 
thetic resin or non-ferrous metal such as aluminum 
alloy, brass, stainless steel or the like. In this embodi- 
ment, the transport member 12 stands vertically to 
transport the parts W upward from a lower portion of the 5 
transport member 12 toward the upper end of the trans- 
port member 12 in the axial direction of the transport 
member 12. In this embodiment, the transport member 
12 is formed of a stainless steel pipe of SUS304. The 
non-magnetic material to be used in the embodiment w 
includes paramagnetic substances which are not mag- 
netized so intensely as ferromagnetic substances such 
as iron, nickel, cobalt, and the like. 

Referring to Fig. 1, Fig. 2 and Fig. 3, at the upper 
end of the transport member 12 in its axial direction, 15 
there is provided a motor-installing mount 15 for install- 
ing thereon a motor driver unit 14 accommodating a 
motor M1 for rotating a rotary shaft 24 which will be 
described later. As shown in Fig. 1 , Fig. 2 and Fig. 3, the 
motor M1 fixed to the motor-installing mount 15 is con- 20 
nected with the rotary shaft 24 through a flange 16. A 
plurality of screw holes 18a is formed through a barrel 
16a of the flange 16 from the peripheral surface of the 
barrel 16a to the inner end of the barrel 16a. As shown 
in Fig. 2(B), the transport member 12 is fixed to the 25 
flange 1 6 by means of setscrews 1 8b to be screwed into 
the screw holes 1 8a. A fixing member 20 for fixedly sup- 
porting the motor M1 thereon is fixed to the flange 16. 
The fixing member 20 in the form of a plate is approxi- 
mately L-shaped in section. The longer side 20a of the 30 
fixing member 20 is fixed to a flange head 16b (see Fig. 
3) of the flange 1 6 by a fixing means such as welding, a 
bolt and nut or the like. As shown in Fig. 1, the shorter 
side 20b of the fixing member 20 which supports the 
motor driver unit 14 is fixed to a desired place. In this 35 
embodiment, by means of a fixing means such as a bolt 
and nut, the shorter side 20b of the fixing member 20 is 
fixed to a strip 1 03a mounted on a frame member 1 03 of 
a frame 1 00 which supports the entire transport appara- 
tus 10. The frame 100 will be described later. 40 

A rotary yoke 22 is provided inside the transport 
member 12. The rotary yoke 22 comprises the cylindri- 
cal rotary shaft 24 and a magnetic force generation por- 
tion 38 which will be described later. The rotary shaft 24 
is formed of non-ferrous metal such as aluminum alloy, 45 
brass or the like or a synthetic resin material. The upper 
end of the rotary shaft 24 in the axial direction thereof is 
rotatably connected with a driving shaft (not shown) of 
the motor M1. 

Referring to Fig. 3, an installation hole 26 for so 
mounting the rotary shaft 24 on the motor M1 is formed 
in the rotary shaft 24 at the upper end of the rotary shaft 
24 in the axial direction thereof. A screw hole 28a is also 
formed in the rotary shaft 24 at a position proximate to 
the upper end of the rotary shaft 24 in its axial direction 55 
from the peripheral surface of the rotary shaft 24 to the 
installation hole 26, thus communicating with the instal- 
lation hole 26. The driving shaft (not shoown) of the 
motor M1 is inserted into the installation hole 26 to con- 



nect it with the rotary shaft 24 by means of a setscrew 
28b screwed into the screw hole 28a. The upper end of 
the rotary shaft 24 in its axial direction is rotatably sup- 
ported by a bearing 30, while the lower end of the rotary 
shaft 24 in its axial direction is rotatably supported by a 
bearing 32. A bush 34 is inserted into the lower end of 
the transport member 12 in its axial direction and fixed 
thereto by a machine screw 36. The bush 34 may be 
fixed to the lower end of the transport member 12 in its 
axial direction by welding or caulking. 

As shown in Figs. 3 and 4(A), the magnetic force 
generation portion 38 extending straight along the axial 
direction of the rotary shaft 24 is formed on a part of the 
peripheral surface of the rotary shaft 24. That is, a row 
of a groove 40 extending straight from the upper end of 
the rotary shaft 24 toward the lower end of the rotary 
shaft 24 in its axial direction is formed on the peripheral 
surface of the rotary shaft 24. As shown in Fig. 4(B), the 
groove 40 is U-shaped in section. The groove 40 
accommodates a plurality of rectangular magnet strips 
42 and yoke strips 44. In this embodiment, the magnet 
strip 42 consists of a permanent magnet. 

The magnetic force generation portion 38 may be 
composed of an electromagnet to generate a magnetic 
field. The magnetic force generation portion 38 may be 
circular or spiral along the axial direction of the rotary 
shaft 24. 

A plurality of the magnet strips 42 extending along 
the axial direction of the rotary shaft 24 is fixed to the 
bottom surface 40a of the groove 40 by a fixing means 
such as adhesive agent, with the magnet strips 42 
arranged in a row. One yoke strip 44 consisting of a fer- 
romagnetic substance such as iron is fixed to the lower 
surface of each of the magnet strips 42 with adhesive 
agent or the like. The lower surface of the magnet strip 
42 in its thickness direction is formed as the negative 
pole, while the upper surface of the magnet strip 42 in 
its thickness direction is formed as the positive pole. In 
this embodiment, the surface of the magnet strip 42 
positioned at the bottom surface side of the groove 40 is 
formed as the negative pole, while the surface of the 
magnet strip 42 positioned at the side opposite to the 
bottom surface side of the groove 40 is formed as the 
positive pole. But it is possible to form the surface of the 
magnet strip 42 positioned at the bottom surface side of 
the groove 40 as the positive pole and form the surface 
thereof positioned at the side opposite to the bottom 
surface side thereof as the negative pole. 

In this embodiment, because the yoke strip 44 is 
mounted on the lower surface of the magnet strip 42 in 
its thickness direction, magnetic fluxes (magnetic lines 
of force) emitted from the positive pole of the magnet 
strip 42 pass through the yoke strip 44 which transmits 
the magnetic fluxes more than air, thus flowing through 
the peripheral surface of the transport member 12 and 
entering into the negative pole. The provision of the 
yoke strip 44 causes the magnetic lines of force to be 
longer compared with the case in which the magnet 
strip 42 is not provided with the yoke strip 44, thus 
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allowing the range which is applied by a magnetizing 
force generated by the magnetic force generation por- 
tion 38 to be wider. Further, the provision of the yoke 
strip 44 allows the magnetic lines of force to be concen- 
trated and the magnetic flux density to be high, thus 
intensifying the magnetizing force. 

In this embodiment, the magnetic poles are 
arranged linearly on the groove 40 along the axial direc- 
tion of the rotary shaft 24. The magnetic poles are 
arranged on the upper and lower surfaces of the magnet 
strips 42 in the thickness direction of the rotary shaft 24. 
But the magnetic poles may be formed at both end sur- 
faces of each magnetic strip 42 in the longitudinal direc- 
tion thereof. In this case, preferably, the magnetic strips 
42 are arranged in such a manner that the polarity of the 
magnet poles of magnetic strips 42 adjacent to each 
other are the same. 

A supporting guide 46 is formed on the peripheral 
surface of the transport member 12 from the lower end 
thereof toward the upper end thereof in the axial direc- 
tion of the transport member 12. The supporting guide 
46 is made of a non-magnetic material and wound spi- 
rally or circularly on the peripheral surface of the trans- 
port member 12. In this embodiment, the supporting 
guide 46 is formed of, for example, a wire circular in sec- 
tion. 

The supporting guide 46 has a function of support- 
ing the parts W such as steel balls, hexagon nuts, hex- 
agon head bolts or the like and also serves as a 
transport path in transporting the parts W upward in the 
axial direction of the transport member 12 along the 
supporting guide 46. In cooperation with the magnetic 
attraction force generated by the magnetic force gener- 
ation portion 38 of the rotary yoke 22, the supporting 
guide 46 supports the parts W. In this embodiment, the 
supporting guide 46 transports the parts W vertically 
upward from the lower end of the transport member 12 
in the axial direction of the transport member 12, 
namely, the side at which the parts W are supplied 
toward the upper end of the transport member 12 in its 
axial direction. 

As shown in Fig. 1 , in the embodiment, the trans- 
port apparatus 10 comprises a funnel-shaped hopper 
50 as a guide container supported at the lower end of 
the transport member 12 to store the parts W in the 
hopper 50 temporarily and guide the parts W toward the 
lower side of the transport member 12 in its axial direc- 
tion. The hopper 50 of this embodiment shown in Fig. 1 
is rotatably supported by the frame 100. 

Referring to Fig. 1, the frame 100 includes, for 
example, a box-shaped frame body 102. A U-shaped 
frame member 103 is mounted on the frame body 102 
such that the frame member 103 extends upward from 
opposed both sides of the frame body 102. The shorter 
side 20b of the fixing member 20 for supporting the 
motor driver unit 14 is fixed to the frame member 103. 

Referring to Fig. 1, a rectangular fixing plate 104 is 
installed on the frame body 1 02 at a lower portion of the 
frame body 102. The lower end of the transport member 



12 in the axial direction of the transport member 12 is 
fixed to the fixing plate 1 04 by a fixing means such as a 
bolt 105 through an installing flange 106. 

Referring to Figs. 1 and 5, a pulley 1 10 is rotatably 

5 supported by a bearing 108 at the lower end of the 
transport member 12 in the axial direction of the trans- 
port member 12 through a connection strip 1 12. A motor 
M2 for rotating the hopper 50 is provided at a lower por- 
tion of the frame body 102. A pulley 114 is installed on 

10 the driving shaft of the motor M2 . A belt 1 1 6 is spanned 
between the pulley 1 10 and the pulley 114. Further, the 
upper end of the hopper 50 is rotatably supported by 
bearings 118 installed at the upper end of the frame 
body 102. 

75 In this embodiment, transmission members such as 
the pulleys and the belt are used to transmit the driving 
force of the motor M2 to the hopper 50. But the trans- 
mission members are not limited to the pulleys and the 
belt. For example, a transmission device having a chain 

20 and a sprocket may be used. 

Thus, the power of the motor M2 is transmitted 
sequentially to the pulley 1 14, the belt 116, and the pul- 
ley 110, thus rotating the hopper 50. That is, in this 
embodiment, the hopper-rotating means comprising the 

25 bearings 108, 118, the pulleys 110, 114, the belt 116, 
and the motor M2 constitutes a means for preventing 
the parts W from being bridged with each other. 

In this embodiment, a plurality of parts W stored 
temporarily in the hopper 50 is stirred to prevent the 

30 parts W from being bridged with each other by operat- 
ing the hopper-rotating means and then transported 
upward along the spiral supporting guide 46 of the 
transport member 12. That is, the hopper-rotating 
means has a function of stirring the parts W and trans- 

35 porting them upward along the lead angle direction of 
the spiral supporting guide 46. 

Referring to Fig. 1 , the transport member 1 2 is pro- 
vided with a transfer path 60 to transfer the parts W 
being transported from the lower side of the transport 

40 member 1 2 toward the upper side of the transport mem- 
ber 12 in its axial direction to a place at a certain dis- 
tance apart from the transport member 12. The transfer 
path 60 is made of, for example, a synthetic material or 
a non-ferrous metallic material such as brass, duralu- 

45 min, aluminum or the like and installed on the peripheral 
surface of the transport member 12 at a desired position 
between the lower and upper ends of the transport 
member 12. In this embodiment, the transfer path 60 is 
installed on the peripheral surface of the transport mem- 

50 ber 12 at a position proximate to the upper end of the 
transport member 12. 

The transfer path 60 includes a rectangular flat 
transfer plate 62, for example, as shown in Fig. 1 . A rec- 
tangular guide plate 64 extends upwardly vertically from 

55 one end of the transfer plate 62 in the width direction of - 
the transfer plate 62. In addition, the transfer plate 62 
has a holding strip 66 projecting upward from the other 
end of the transfer plate 62 in its width direction. The 
transfer plate 62, the guide plate 64, and the holding 
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strip 66 are integrally formed of, for example, a non- 
magnetic material such as a synthetic resin material to 
form the approximately L-shaped transfer path 60. 

As shown in Fig. 1 , a supporting tool 70 as a sup- 
porting member supports the transfer path 60 at a pre- 5 
determined position of the transport member 12 in the 
axial direction of the transport member 12. 

The supporting tool 70 comprises a pair of sand- 
wiching members 72 and 72. The sandwiching mem- 
bers 72 and 72 are clamped to the transport member 12 1 o 
from both side of a diametral direction of the transport 
member 12, by a clamping means, as shown in Fig. 
2(A). Referring to Fig. 2(A), In this embodiment, a 
clamping tool 74 consisting of, for example, a bolt and 
nut is used as the clamping means. is 

As shown in Figs. 7 and 8, for example, the sand- 
wiching member 72 comprises a semi -cylindrical sand- 
wiching portion 76. Rectangular clamping portions 78 
and 78 extend sideways from both ends of the sand- 
wiching portion 76. 20 

Grooves 80a, 80b, and 80c in which the supporting 
guide 46 is fitted are formed on the inner peripheral sur- 
face of the sandwiching portion 76. The grooves 80a, 
80b, and 80c have widths greater than the diameter of 
the supporting guide 46. As shown in Fig. 2, the config- 25 
uration of each of the grooves 80a, 80b, and 80c corre- 
spond to that of the supporting guide 46 so that the 
spiral supporting guide 46 having a lead angle 0, a pitch 
P, and a lead L can be fitted in the grooves 80a, 80b, 
and 80c. Further, contact portions 82 and 82 which con- 30 
tact the peripheral surface of the transport member 12 
are formed on the inner peripheral surface of the sand- 
wiching portion 76 between the grooves 80a and 80b 
and between the grooves 80a and 80c. 

The width of the groove 80a positioned at the center 35 
of the sandwiching portion 76 in its axial direction is set 
to be greater than that of the grooves 80b and 80c posi- 
tioned at its upper and lower sides in the axial direction 
of the sandwiching portion 76, respectively. Accordingly, 
the sandwiching portion 76 is applicable to the support- 40 
ing guides 46 having various pitches P and lead angles 
0. That is, the transport member 12 can be fitted in the 
sandwiching portion 76 even though the supporting 
guide 46 to be mounted on the transport member 12 
has different pitches P and lead angles 0. 45 

In this embodiment, the supporting guide 46 having 
a pitch P of 80mm to 1 10mm and a lead angle 0 of 30° 
and 38° can be fitted in the grooves 80a, 80b, and 80c. 
Further, because the contact portions 82 and 82 are 
formed between the grooves 80a and 80b and between so 
the grooves 80a and 80c, a pair of the sandwiching por- 
tions 76 and 76 can be reliably mounted on the trans- 
port member 12, with the transport member 12 
sandwiched between the sandwiching portions 76 and 
76. 55 

The clamping portions 78 and 78 have clamping 
holes 78a and 78a and 78b and 78b formed thereon, 
respectively to insert the clamping tool 74 there into to 
clamp the sandwiching members 72 and 72 to the trans- 



port member 12, with the transport member 12 sur- 
rounded with a pair of the sandwiching portions 76 and 
76. The clamping holes 78a and 78a are spaced at a 
predetermined interval in the lengthwise direction of 
one clamping portion 78. Similarly, the clamping holes 
78b and 78b are spaced at a predetermined interval in 
the lengthwise direction of the other clamping portion 
78. A female screw portion is formed on the inner 
peripheral surface of the clamping holes 78b and 78b, 
whereas a female screw portion is not formed on the 
clamping holes 78a and 78a. The clamping holes 78a, 
78a form a clearance hole, in a word. 

Thus, a pair of the sandwiching members 72 and 72 
is clamped to the transport member 12 from both side of 
the diametral direction of the trancport member 12, by 
means of the clamping tool 74 such as a bolt and nut. 
The sandwiching members 72 and 72 is movable verti- 
cally in the axial direction of the transport member 12 by 
loosening the clamping tool 74. The sandwiching mem- 
bers 72 and 72 are rotatable in the circumferential direc- 
tion of the transport member 1 2 in the state of loosening 
the clamping tool 74. 

An L-shaped auxiliary member 90 serving as a 
means for mounting the transfer path 60 on the trans- 
port member 12 is mounted on the supporting tool 70. 
The shorter side 90a of the auxiliary member 90 is fixed 
to the supporting tool 70 by means of the clamping tool 
74, with the shorter side 90a sandwiched between one 
of the clamping portions 78 and 78 of a pair of the sand- 
wiching members 72 and 72, as shown in Fig. 2(A). The 
guide plate 64 of the transfer path 60 is fixed to the 
longer side 90b of the auxiliary member 90. 

In the transport apparatus 10 of this embodiment, 
the transfer path 60 is installed on the transport member 
12, using the auxiliary member 90, but may be remova- 
bly mounted on the clamping portions 78 and 78 of a 
pair of the sandwiching members 72 and 72 by a fixing 
means such as a bolt and nut. 

Referring to Fig. 1 , in the transport apparatus 10 of 
this embodiment, the parts W such as steel balls, hexa- 
gon nuts, hexagon head bolts, torsion coil springs or the 
like stored temporarily in the hopper 50 are supplied to 
the lower end of the transport member 12 in its axial 
direction. The parts W supplied to the transport member 
12 are transported vertically upwardly in the axial direc- 
tion of the transport member 12. 

That is, the motor M1 is driven to rotate the rotary 
shaft 24. As a result, the magnetizing force generated 
by the magnetic force generation portion 38 of the 
rotary shaft 24 acts over the entire peripheral surface of 
the transport member 12, thus generating a magnetic 
field. Therefore, the parts W can be magnetically 
attracted to the peripheral surface of the transport mem- 
ber 12. Further, because the supporting guide 46 is spi- 
rally mounted on the peripheral surface of the transport 
member 12, the parts W attracted to the peripheral sur- 
face of the transport member 12 are sequentially trans- 
ported from the lower end of the transport member 12 
toward the upper end of the transport member 12 in its 
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axial direction along the spiral supporting guide 46, with 
the rotation of the rotary shaft 24. 

In the transport apparatus 10 of this embodiment, 
even the parts W such as steel balls which contact the 
transport member 12 in a small area, i.e., contact it at a 
point can be supported by means of the supporting 
guide 46 on the peripheral surface of the transport 
member 12. Thus, the parts W can be reliably fed 
upward along the peripheral surface of the transport 
member 12. Further, in the transport apparatus 10 of 
this embodiment, the rotary shaft 24 accommodated in 
the transport member 12 rotates, whereas the transport 
member 12 is stationary. Thus, the transport apparatus 
10 is very safe. That is, an operator is not injured even 
though the operator touches the transport member 12. 

Moreover, in this embodiment, when the motor M2 
is driven, the hopper 50 and the rotary shaft 24 rotate in 
the same direction. Thus, the parts W supplied from the 
hopper 50 to the transport member 12 are stirred 
around the transport member 12, thus being sequen- 
tially transported upward along the supporting guide 46 
having the lead angle 0. The part W as the object of 
transporting are transported along the lead angle 8 
direction of the supporting guide 46. 

Accordingly, in the transport apparatus 10 of this 
embodiment, the parts W supplied from the hopper 50 
to the transport member 12 can be prevented from 
being bridged with each other while they are being 
transported along the supporting guide 46. 

Further, the parts W being transported upward 
along the supporting guide 46 are brought into contact 
with the guide plate 64 of the transfer path 60 and fed 
along the transfer plate 62 under the guidance of the 
guide plate 64. That is, the parts W taken out from the 
transport member 12 are transferred to a desired place 
at a certain distance apart from the transport member 
12 through the transfer path 60. 

Further, in the transport apparatus 10 of this 
embodiment, because the supporting tool 70 and the 
auxiliary member 90 are provided, the transfer path 60 
can be mounted at desired positions in the axial direc- 
tion of the transport member 1 2 and in any directions in 
the circumferential direction of the transport member 
12. In other words, in the transport apparatus 10 of this 
embodiment, it is possible to arbitrarily alter the position 
and direction of the take-out position of the parts W 
being transported along the supporting guide 46. 

Fig. 9 is a main portion-depicted front view showing 
schematically a transport apparatus according to an 
embodiment of the present invention. Fig. 10 is a main 
portion-depicted bottom view showing schematically the 
operation mechanism of a guide container to be applied 
to the transport apparatus shown in Fig. 9. The trans- 
port apparatus 10 shown in Fig. 9 is different from that 
shown in Fig. 1 in the construction of the stirring means 
for preventing the parts W from being bridged with each 
other. The transport apparatus 10 shown in Fig. 1 com- 
prises the rotation means for rotating the hopper 50 in 
the same direction as that of the rotary shaft 24 accom- 



modated in the transport member 12, whereas the 
transport apparatus 10 shown in Fig. 9 comprises the 
rotation means for rotating the hopper 50 in the same 
direction as that of the rotary shaft 24 and in the direc- 

5 tion opposite to the rotation direction of the rotary shaft 
24 alternately. 

Similarly to the transport apparatus 10 shown in 
Fig. 1, the hopper 50 is rotatably supported on the 
transport member 12 by means of a bearing 118. The 

10 hopper 50 is rotated clockwise and counterclockwise 
alternately cyclically by a cam device 120. That is, an 
annular flange head 122 is provided throughout the 
entire the periphery of the hopper 50 at a lower portion. 
The flange head 122 is fixed to a holding member 124. 

is The holding member 124 is connected with a follower 
link 126 of the cam device 120. In the transport appara- 
tus 10 shown in Fig. 9, a motor M3 is driven to rotate a 
cam 128 at a uniform speed. As a result, the follower 
link 126 reciprocates at a uniform speed. Accordingly, in 

20 the transport apparatus 10 shown in Fig. 9, the hopper 
50 rotates clockwise and counterclockwise alternately 
cyclically. The transport apparatus 10 shown in Fig. 9 
has an effect similar to that shown in Fig. 1 . 

Fig. 11 is a main portion-depicted front view sche- 

25 matically showing a transport apparatus according to an 
embodiment of the present invention. The transport 
apparatus 10 shown in Fig. 11 is different from that 
shown in Fig. 1 in the construction of the means for pre- 
venting the parts W from being bridged with each other. 

30 In the transport apparatus 10 shown in Fig. 1, the hop- 
per 50 is rotated to stir the parts W in the hopper 50, 
whereas in the transport apparatus 10 shown in Fig. 1 1 , 
a lever device 130 is used as a shak means for shaking 
the parts W in the hopper 50. 

35 In the transport apparatus 10 shown in Fig. 11, a 
shaking member 138 is inserted into a hole (not shown) 
formed on the peripheral surface of the hopper 50 at a 
position proximate to the lower end of the hopper 50. 
The shaking member 138 is fixed to an operation arm 

40 1 36 of the lever device 1 30 with a pin 1 37, and the oper- 
ation arm 136 is supported by a pillar 132 such that the 
operation arm 136 is rotatable on an axis 134. Thus, in 
the transport apparatus 10 shown in Fig. 11, the lever 
device 130 is driven to move the shaking member 138 

45 vertically. As a result, the parts W in the hopper 50 are 
shaken. The transport apparatus 10 shown in Fig. 11 
has also an effect similar to that shown in Fig. 1 . 

Fig. 12 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 

50 embodiment of the present invention. The transport 
apparatus 10 shown in Fig. 12 is different from that 
shown in Fig. 11 in the construction of the shaking 
member 138. That is, a sheet-shaped member 140 con- 
sisting of an elastic material, for example, a spring is 

55 provided on the upper surface of the shaking member 
138. The transport apparatus 10 shown in Fig. 12 is 
capable of shaking the parts W in a range wider than 
the apparatus shown in Fig. 1 1 . 

Fig. 13 is a main portion-depicted front view sche- 
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matically showing a transport apparatus according to an 
embodiment of the present invention. The transport 
apparatus 10 shown in Fig. 13 is different from that 
shown in Fig. 11 and that shown in Fig. 12 in the con- 
struction of the shake means for preventing the parts W 5 
from being bridged with each other. That is, in the trans- 
port apparatus 10 shown in Figs. 1 1 and that shown in 
Fig. 12, the parts W are shaken by the lever device 130, 
whereas in the apparatus shown in Fig. 13, an annular 
operation plate 150 mounted on the bottom surface of 10 
the hopper 50 is moved vertically to shake the parts W. 
The apparatus 13 shown in Fig. 11 has also an effect 
similar to that shown in Fig. 1 . 

Fig. 14 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 15 
embodiment of the present invention. In the apparatus 
shown in Fig. 14, unlike those shown in Figs. 1 1 through 
13, a belt-shaped shaking member 160 is moved along 
the inner peripheral surface of the hopper 50 to shake 
the parts W. The shaking member 1 60 has a plurality of 20 
projections 162 trapezoidal in section and spaced at 
predetermined intervals in the lengthwise direction of 
the shaking member 160. In the apparatus shown in 
Fig. 14, when the shaking member 160 is moved, the 
parts W are stirred effectively by the projections 1 62. 25 

Fig. 15 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. In the apparatus 
shown in Fig. 15, unlike that shown in Fig. 1, the rotary 
shaft 24 and the hopper 50 are rotated by the same 30 
rotation-driving means. In the apparatus shown in Fig. 
15, the rotary shaft 24 projects downward from the 
lower end of the transport member 12 in the axial direc- 
tion of the transport member 12. A gear 1 70 for rotating 
the rotary shaft 24 is provided at the lower end of the 35 
rotary shaft 24 in the axial direction of the rotary shaft 
24. The gear 170 is rotatably supported by a flange 1 74 
through a bearing 172. The flange 174 is fixed to the 
frame body 102 at a lower portion of the frame body 
102. 40 

A gear 176 for rotating the hopper 50 is rotatably 
provided on the transport member 12 at a position prox- 
imate to the bottom of the hopper 50. A disc-shaped 
plane connection member 1 1 2a is fixed to the gear 1 76 
by a fixing means such as a bolt 1 78. The plane connec- 45 
tion member 1 12a is fixed to the lower end of a connec- 
tion strip 112 by welding or the like. A motor M4 for 
driving the rotary shaft 24 and the hopper 50 is mounted 
on the frame body 102 at a lower portion thereof. The 
driving shaft of the motor M4 is connected with a trans- so 
mission shaft 180. Gears 182 and 184 are mounted on 
the transmission shaft 180 by spacing them at a prede- 
termined interval in the axial direction of the transmis- 
sion shaft 180. The gears 182 and 184 engage the 
gears 1 74 and 1 76, respectively. ss 

In the transport apparatus 10 shown in Fig. 15, 
when the motor M4 is driven, the driving force of the 
motor M4 is transmitted to the gears 170 and 176 
through the gears 182 and 184, respectively. As a 



result, the rotary shaft 24 and the hopper 50 are rotated 
in the same direction. That is, the motor M4 rotates the 
rotary shaft 24 and the hopper 50 in the same direction. 
It is possible to replace the gears 170, 176, 182, and 
184 for rotating the rotary shaft 24 and the hopper 50 
with pulleys and transmit the rotational force of the 
motor M4 transmitted from the transmission shaft 1 80 to 
the pulleys. 

Fig. 16 is a main portion-depicted front view sche- 
matically showing a transport apparatus according to an 
embodiment of the present invention. In the transport 
apparatus 10 shown in Fig. 16, unlike that shown in Fig. 
1 , the hopper 50 is not rotated, but the transport mem- 
ber 12 and the supporting guide 46 are rotated. In the 
transport apparatus 10 shown in Fig. 16, the hopper 50 
is nonrotatably fixed to the frame body 102. A gear 190 
for rotating the transport member 12 is provided at the 
lower end of the transport member 12 in the axial direc- 
tion of the transport member 1 2. A motor M5 for rotating 
the transport member 12 is mounted on the frame body 
1 02 at a lower portion of the frame body 1 02. A gear 1 92 
mounted on the driving shaft of the motor M5 engages 
the gear 190. Thus, when the motor M5 is driven, the 
rotational force of the motor M5 is transmitted to the 
gear 190 through the gear 192. That is, the transport 
member 12 rotates together with the supporting guide 
46. In the transport apparatus 10 shown in Fig. 16, by 
rotating the transport member 12 and the supporting 
guide 46, the parts W supplied from the hopper 50 to 
the transport member 12 are stirred and transported 
upward along the progress direction, namely, the lead 
angle direction of the supporting guide 46. Thus, in the 
transport apparatus 10 shown in Fig. 16, the parts W 
can be prevented from being bridged with each other. 

Fig. 1 7 is a perspective view showing a modification 
of the sandwiching member shown in Figs. 1 , 7, and 8. 
Fig. 18 is a main portion-depicted front view showing a 
state in which the sandwiching member shown in Fig. 
1 7 is mounted on a transport path. 

In a pair of sandwiching members 200 shown in 
Fig. 17, grooves and contact portion which contacts the 
peripheral surface of the transport member 12 are not 
formed on the inner peripheral surface of a sandwiching 
portion, unlike the sandwiching member 72 shown in 
Figs. 7 and 8. That is, a pair of sandwiching portions 
202 of the sandwiching member 200 shown in Fig. 17 
forms a cylindrical configuration. Referring to Fig. 18, if 
the length A of the sandwiching portion 202 in its axial 
direction is greater than the pitch P of the supporting 
guide 46, the inner peripheral surface of the sandwich- 
ing portion 202 contacts the supporting guide 46 in an 
area corresponding to one pitch or more. Thus, a pair of 
the sandwiching members 200 can be mounted on the 
transport member 12 reliably. 

Figs. Figs. 19(A), 19(B), and 19(C) are main por- 
tion-depicted front views showing modifications of sup- 
porting guides to be mounted on the transport 
apparatuses of the above-described embodiments. 

The supporting guide 46 to be applied to the trans- 
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port apparatuses of the above-described embodiments 
is circular in section, whereas the supporting guide 46 
of this embodiment can be formed in various shapes. 
For example, the supporting guide 46 may be rectangu- 
lar or L-shaped in section as shown in Fig. 19(A) and 5 
19(B), respectively. In the supporting guide 46 shown in 
Fig. 19(B), the shorter side 46a of the supporting guide 
46 has a function of preventing the parts W from being 
dropped from the supporting guide 46. Further, as 
shown in Fig. 19(C), the longer side 46b, of the support- 10 
ing guide 46, approximately L-shaped in section is 
upwardly oblique with respect to the peripheral surface 
of the transport member 12. 

Figs. 20(A), 20(B), and 20(C) are main portion- 
depicted front views showing modifications of rotary 15 
yokes to be applied to the transport apparatuses of the 
above-described embodiments. 

The magnetic force generation portion 38 of the 
rotary yoke 22 of the transport member 12 to be applied 
to the transport apparatuses of the above-described 20 
embodiments is formed straight in only one row along 
the axial direction of the rotary shaft 24, whereas in this 
embodiment, the magnetic force generation portions 38 
is formed in a plurality of rows at regular intervals in the 
circumferential direction of the rotary shaft 24, as shown 25 
in Figs. 20(A), 20(B), and 20(C). According to the inven- 
tors* experiments, it has been found that the magnetiz- 
ing force of the magnetic force generation portion 38 is 
most intense when the magnetic force generation por- 
tions 38 are arranged in such a manner that the 30 
opposed magnetic force generation portions 38 bisect 
the circumference of the rotary shaft 24, respectively. 

In the transport member 12 to be applied to the 
transport apparatus of each of the above-described 
embodiments, the rotary shaft 24 is cylindrical, but may 35 
be appropriately varied. For example, the rotary shaft 
24 may be square or hexagonal in section, as shown in 
Fig. 20(B) and Fig. 20(C), respectively. 

In each of the above-described embodiments, the 
transport member 1 2 is stationary, while the rotary yoke 40 
22 provided with the magnetic force generation portions 
38 is rotated to allow the parts W to be magnetically 
attracted to the peripheral surface of the transport mem- 
ber 12 so as to transport them in the axial direction of 
the transport member 12 along the supporting guide 46. 45 
But instead, it is possible to rotate the transport member 
12 and make the rotary yoke 22 stationary to transport 
the parts W in the axial direction of the transport mem- 
ber 12 along the supporting guide 46. 

In each of the above-described embodiments, the so 
hopper 50 is funnel-shaped, namely, conic, but may be 
formed in various shapes. For example, the hopper 50 
may be cylindrical, elliptical-tic cylindrical, six-sided 
pyramidal, hexagonal pyramidal or polygonal pyramidal. 

In each of the above-described embodiments, the 55 
parts W being transported in the axial direction of the 
transport member 12 is transferred to desired places 
through the transfer path 60. Instead, the parts W may 
be transferred to a supply portion 402 again by means 



of the transfer path 60 as shown in Figs. 21 through 23. 
That is, in a transport apparatus 300 according to an 
embodiment of the present invention, the parts W such 
as steel balls are circulated through the transfer path 
60, unlike the embodiment shown in Fig. 1. 

That is, as shown in Fig. 21, in the transport appa- 
ratus 300, the transport member 12 is removably 
installed in a case 400 having an open portion 400a 
formed at the upper side of the case 400. The supply 
portion 402 for supplying the parts W such as steel balls 
to the lower end of the transport member 12 in its axial 
direction is formed at one side of the case 400 in its lon- 
gitudinal direction. Further, a receiving member 404 
extending from an upper portion of the case 400 at the 
other side in its longitudinal direction to the lower end of 
the transport member 12 is mounted in the case 400. In 
the transport apparatus 300, the parts W are supplied to 
the supply portion 402 and transported upwardly verti- 
cally by the transport member 12. The parts W being 
transported upward along the supporting guide 46 is 
brought into contact with the guide plate 64 of the trans- 
fer path 60 and moves along the transfer plate 62 under 
the guidance of the guide plate 64. The parts W being 
guided to the transfer path 60 drop to the receiving 
member 404 inside the case 400 and are supplied to the 
supply portion 402 again. 

Fig. 24(A) is a main portion-depicted front view 
showing a transport apparatus having a parts-arranging 
function. Fig. 24(B) is a main portion-depicted front view 
showing the operation of the parts-arranging function of 
the transport apparatus. Fig. 24(C) is a main portion- 
depicted plan view showing the transport apparatus 
shown in Fig. 24(A). 

Unlike the transport apparatuses 10 and 300 of the 
above-described embodiments, a transport apparatus 
500 of this embodiment has a function of transporting 
parts W by arranging them in a predetermined posture. 
In the transport apparatus 500, as shown in Fig. 24(A), 
the intervals between adjacent portions of the support- 
ing guide 46 are set such that the lower one is greater 
than the upper one in the axial direction of the transport 
member 12. More specifically, P1>P2>P3>P4>P5>P6. 
The transport apparatus 500 of this embodiment trans- 
ports bolts W as the object of transporting. The shortest 
distance between the uppermost and second upper- 
most portion of the supporting guide 46 having the 
shortest interval P6 is slightly greater than the diameter 
of the shank of the bolt W. 

L-shaped drop guides 502a and 502b are mounted 
on the lower portion of the two portions, of the support- 
ing guide 46, having the interval P5. As shown in Fig. 
24(C), the drop guides 502a and 502b are positioned 
symmetrically with respect to a diameter of the transport 
member 12. The drop guides 502a and 502b are fixed 
to the supporting guide 46 by welding, bonding or screw 
such that the front end of the drop guide 502a faces 
downward and the front end of the drop guide 502b 
faces upward. 

As shown in Fig. 24(B), in the transport apparatus 
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500, the posture of the bolt W approaches the predeter- 
mined posture as the bolt W moves upward along the 
supporting guide 46 because the width of the interval 
between two adjacent portions of the supporting guide 
46 becomes smaller. Finally, the posture of the bolt W 5 
becomes the predetermined posture when it is posi- 
tioned between the adjacent portions, of the supporting 
guide 46, the interval of which is P6. Even though the 
bolts W are transported with the bolts W being magnet- 
ically attracted to each other, the bolts W in postures w 
other than the predetermined posture are brought into 
contact with the drop guides 502a and 502b and 
dropped, thus being transferred between the two adja- 
cent portions, of the supporting guide 46, having the 
interval P6 therebetween. In this manner, the bolts W 15 
being transported with the bolts W magnetically 
attracted to the peripheral surface of the transport mem- 
ber 12 in various postures are sequentially arranged in 
the predetermined posture. 

Figs. 25(A) and 25(B) are main portion-depicted 20 
front views showing a transport apparatus having 
another parts-arranging function and the operation 
thereof. Fig. 25(C) is a main portion-depicted plan view 
showing the transport apparatus shown in Figs. 25(A) 
and 25(B). Unlike the transport apparatus 500 shown in 25 
Figs. 24(A) through 24(C), a transport apparatus 500 of 
this embodiment has the supporting guide 46 wound on 
the peripheral surface of the transport member 12 at 
regular intervals R The transport apparatus 500 of this 
embodiment transports caps W as the object of trans- 30 
porting. The shortest distance between two adjacent 
portions of the supporting guide 46 is set to be a little 
greater than the height of the height of each cap W. 
Therefore, the caps W are sequentially arranged in the 
predetermined posture between the two adjacent por- 35 
tions of the supporting guide 46 while they are being 
transported, with the caps W sandwiched between the 
two adjacent portions of the supporting guide 46. 

Fig. 26(A) is a main portion-depicted plan view 
showing a transport apparatus having still another 40 
parts-arranging function and its function. Fig. 26(B) is a 
main portion-depicted front view showing the transport 
apparatus shown in Fig. 26(A). 

In a transport apparatus 500 of this embodiment, 
different from that shown in Figs. 24(A) through 24(C) 45 
and that shown in Figs. 25(A) and 25(B), parts W are 
supplied to the transport member 12 one by one by 
adjusting them previously to be in a predetermined pos- 
ture. In this embodiment, the transport apparatus 500 
transports nuts W as the object of transporting. The so 
transport apparatus 500 has a parts supply device 504 
positioned alongside the transport member 12 and at a 
position corresponding to a lower level of the transport 
member 12. The parts supply device 504 arranges a 
plurality of the nuts W previously in the predetermined ss 
posture, thus supplying them to the transport member 
12 one by one. In the transport apparatus 500, the nuts 
W sequentially fed out from the parts supply device 504 
to the transport member 12 are transported toward the 



upper end of the transport member 12, with the nuts W 
arranged in order and in the predetermined posture. 
When the nuts W have arrived at a predetermined 
upper position of the transport member 12, they are 
taken out from the transport member 12 by an auto- 
matic take-out device 506 one by one to feed them to a 
subsequent process. 

Fig. 27(A) is a main portion-depicted plan view 
showing a transport apparatus having still another 
parts-arranging function and its operation. Fig. 27(B) is 
a main portion-depicted front view showing the trans- 
port apparatus shown in Fig. 27(A). 

In a transport apparatus 500 of this embodiment, 
different from that shown in Figs. 24(A) through 24(C), 
that shown in Figs. 25(A) and 25(B), and that shown in 
Figs. 26(A) and 26(B), parts W are arranged in a prede- 
termined posture and in order at a take-out position of 
the transport member 1 2. The transport apparatus 500 
of this embodiment transports rings W as the object of 
transporting. The transport apparatus 500 has an 
arranging device 510 having a function of arranging the 
rings W in order. The arranging device 510 is located at 
a position proximate to the take-out position located at 
an upper portion of the transport member 12. The 
arranging device 510 comprises a first arranging path 
512 and a second arranging path 514 located below the 
first arranging path 512. In order to arrange the rings W 
in an erected posture, guide plates 512a, 512a and 
guide plates 514a, 514a are vertically formed at both 
sides of each of the first arranging path 512 and the sec- 
ond arranging path 514. The width of each of the first 
arranging path 512 and the second arranging path 514 
is set to be slightly larger than the thickness of each ring 
W. 

A shooter 516 movable in response to electric sig- 
nals outputted from a sensor (not shown) in Fig. 27 is 
provided at the upstream side of the first arranging path 
512. The shooter 516 can be inclined by a cylinder, a 
cam or a solenoid. 

In the arranging device 510, if the rings W are in an 
unerected posture on the shooter 516, the sensor 
detects it, thus outputting a signal to the shooter 516 to 
actuate it. As a result, the shooter 516 inclines toward 
the second arranging path 514, thus dropping the rings 
W on the shooter 516 from the first arranging path 512 
to the second arranging path 514. The rings W dropped 
to the second arranging path 514 are guided by the 
guide plates 514a and 514a and discharged from the 
arranging device 510 to a subsequent process, with the 
rings W standing erectly. The rings W which have 
passed through the shooter 516 in erected postures are 
guided by the guide plates 512a and 512a of the first 
arranging path 512, thus being sequentially discharged 
in erected postures from the arranging device 51 0 to the 
subsequent process. 

Fig. 28 is a main portion-depicted front view show- 
ing an example of a transport apparatus provided with a 
re-transport cover and having a parts-circulating func- 
tion. 
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Unlike the transport apparatuses 10, 300, and 500 
of the above-described embodiments, in a transport 
apparatus 600 of this embodiment, an approximately 
cylindrical retransport cover 610 is provided in the 
periphery of the transport member 12 in a range proxi- 5 
mate to its upper and lower end in the axial direction of 
the transport member 12. In the transport apparatus 
600, as shown in Fig. 28, even if the parts W being 
transported along the supporting guide 46 drops from 
the transport member 12, the parts W can be supplied w 
to the transport member 12 again in cooperation of the 
re-transport cover 610 and the transport member 12 so 
as to transport them along the supporting guide 46. 

As shown in Fig. 29, the re-transport cover 610 
comprises a pair of covers 61 2a and 61 2b having a dou- 15 
ble-split construction. Because the covers 612a and 
612b have the same construction, only the construction 
of the cover 612a is described below. That is, the cover 
612a comprises an upper ring member 614a having a 
semi-circular and annular configuration and a lower ring 20 
member 61 6a having a semi-conic and annular configu- 
ration. The upper ring member 614a and the lower ring 
member 616a are vertical and spaced at a predeter- 
mined interval and connected with each other by means 
of two approximately L-shaped joint stays 618a and 25 
618a. The joint stays 618a and 618a are fixed to the 
upper ring member 614a and the lower ring member 
616a with setscrews 619a, by spacing the joint stays 
618a and 618a from each other at a predetermined 
interval in the circumferential direction of the upper ring 30 
member 614a and the lower ring member 616a. 

The upper ring member 614a has a connection 
hole 620a for connecting a pair of the cover members 
612a and 612b with each other at one end of the upper 
ring member 61 4a in the circumferential direction of the 35 
upper ring member 614a. A U-shaped mounting strip 
624a having a hole 622a formed on the upper ring 
member 614a projects outward from the center of the 
upper ring member 614a in the circumferential direction 
of the upper ring member 61 4a. A metal net 630 curved 40 
in correspondence to the circular surface of the upper 
ring member 614a and the lower ring member 616a is 
fixed to the inner surface thereof by means of fixing 
means such as welding or the like. 

As shown in Fig. 30, the cover members 612a and 45 
612b are connected with each other by means of a set- 
screw 632 or the like by butting them with each other, 
with the connection hole 620a of the cover member 
612a and the connection hole 620b of the cover mem- 
ber 612b coincident with each other. As shown in Fig. so 
28, the cover members 612a and 612b are connected 
with each other, with the transport member 12 sur- 
rounded therewith. As shown in Fig. 30, the cover mem- 
bers 612a and 612b are supported by long and narrow 
supporting stays 634a and 634b, with the cover mem- 55 
bers 612a and 612b spaced at a predetermined interval 
from the transport member 12. 

In this case, as shown in Fig. 28, the re-transport 
cover 610 is mounted in the periphery of the transport 



member 12 by spacing the cover members 612a and 
612b at a predetermined interval from the supporting 
guide 46 in correspondence to the size of the parts W. 
One of each of the supporting stays 634a and 634b is 
mounted on the mounting strip 624a of the upper ring 
member 614a and the mounting strip 624b of the upper 
ring member 614b with setscrews 636a and 636b, 
respectively, while the other end thereof is mounted on 
the frame member 103 (see Fig. 1) of the frame 100 
supporting the transport member 600 with an appropri- 
ate fixing means. 

In the transport apparatus 600, even if the parts W 
being transported along the supporting guide 46 drop 
from the transport member 12, the parts W are guided 
toward the transport member 12 along the inner periph- 
eral surface of the lower ring members 616a and 616b 
of the re-transport cover 610. Consequently, the 
dropped parts W are transported upward along the sup- 
porting guide 46. Thus, the transport apparatus 600 
prevents the parts W dropped from the transport mem- 
ber 1 2 from being scattered in the periphery thereof and 
mixed in apparatuses of different processes. 

The height of the re-transport cover 61 0 is appropri- 
ately adjusted according to the length (height) of the 
transport member 12 in the axial direction of the trans- 
port member 12. As shown in Rg. 30, two or more re- 
transport covers 610 may be vertically provided 
depending on the height of the transport member 12. 
Further, the re-transport covers 610 is not limited to the 
approximately cylindrical configuration shown in Figs. 
28 through 30, but may be in any desired configurations, 
for example, rectangular cylindrical as shown in Fig. 31 . 

It will be apparent from the foregoing that, while the 
present invention has been described in detail and illus- 
trated, these are only particular illustrations and exam- 
ples and the present invention is not limited to these, the 
spirit and scope of the present invention is limited only 
by the appended claims. 

Where technical features mentioned in any claim 
are followed by reference signs, those reference signs 
have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly, such ref- 
erence signs do not have any limiting effect on the 
scope of each element identified by way of example by 
such reference signs. 

Claims 

1 . A transport apparatus comprising : 

a cylindrical transport member; 

a cylindrical rotary member positioned inside 

the transport member; 

a magnetic force generation portion provided 
on the rotary member in an axial direction of 
the rotary member and generating a magnetic 
field over a peripheral surface of the transport 
member; and 

a supporting guide formed on the peripheral 
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surface of the transport member, 

wherein the rotation of the rotary member 
allows parts to be transported in an axial direction 
of the transport member along the supporting s 
guide, with an object of transporting being magnet- 
ically attracted to the peripheral surface of the 
transport member. 

2. The transport apparatus according to claim 1, 10 
wherein the supporting guide extends spirally from 
one side of the transport member to the other side 

of the transport member in the axial direction of the 
transport member. 

15 

3. The transport apparatus according to claim 1 or 2, 
wherein a plurality of magnet strips is arranged on 
the rotary member in a line along the axial direction 
of the rotary member. 

20 

4. A transport apparatus comprising: 

a cylindrical transport member; 
a cylindrical rotary member accommodated 
inside the transport member; 25 
a groove formed on a peripheral surface of the 
rotary member in a line along an axial direction 
of the rotary member; 

one or more magnet strips mounted on the 
rotary member in a line along the axial direction 30 
of the rotary member and generating a mag- 
netic field over a peripheral surface of the 
transport member; and 

a supporting guide spirally formed on the 
peripheral surface of the transport member, 35 
and 

a rotation means for rotating the rotary mem- 
ber, 

wherein the rotation of the rotary member 40 
allows an object of transporting to be transported in 
an axial direction of the transport member along the 
supporting guide, with the object of transporting 
being magnetically attracted to the peripheral sur- 
face of the transport member. 45 

5. The transport apparatus according to claim 4, fur- 
ther comprising a yoke strip mounted on a surface 
of the magnet strip or strips and concentrating mag- 
netic lines of force emitted by the magnet strip or so 
strips. 

6. The transport apparatus according to claim 5, fur- 
ther comprising a transfer means extending out- 
ward from the peripheral surface of the transport 55 
member and transferring the object of transporting 
being transported in the axial direction of the trans- 
port member to a place at a certain distance apart 
from the transport member. 



7. The transport apparatus according to claim 6, 
wherein the transport member stands vertically so 
that the object of transporting are transported from 
one side of the transport member to the other side 
of the transport member in the axial direction of the 
transport member along the supporting guide. 

8. The transport apparatus according to claim 7, 
wherein the supporting guide includes a plurality of 
supporting strips. 

9. A transport apparatus comprising : 

a cylindrical transport member; 
a guide container storing an object of transport- 
ing in the guide container temporarily and sup- 
plying the object of transporting to the transport 
member; 

a cylindrical rotary member accommodated 
inside the transport member; 
a magnetic force generation portion provided 
on the rotary member and generating a mag- 
netic field over a peripheral surface of the 
transport member; 

a supporting guide spirally formed on the 
peripheral surface of the transport member, 
and 

a prevention means for preventing the object of 
transporting transported from the guide con- 
tainer to the transport member from being 
bridged with each other, 

wherein the rotation of the rotary member 
allows the object of transporting supplied from the 
guide container to be transported in an axial direc- 
tion of the transport member along the supporting 
guide, with the object of transporting being magnet- 
ically attracted to the peripheral surface of the 
transport member. 

10. The transport apparatus according to claim 9, 
wherein the prevention means includes a transfer 
means for transferring the object of transporting 
along a progress direction of the supporting guide. 

11. The transport apparatus according to claim 10, 
wherein the transfer means includes a stirring 
means for stirring the object of transporting around 
the transport member. 

12. The transport apparatus according to claim 10, 
wherein the transfer means includes an shake 
means for shaking the object of transporting. 

13. The transport apparatus according to claim 11, 
wherein the stirring means includes a rotation 
means for rotating the guide container on the trans- 
port member. 
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14. A transport apparatus comprising: 

a cylindrical transport member; 
a guide container mounted on the transport 
member at one side of the transport member in s 
an axial direction of the transport member and 
storing an object of transporting in the guide 
container temporarily and supplying the object 
of transporting to the transport member; 
a cylindrical rotary member accommodated 10 
inside the transport member; 
a magnet provided on the rotary member line- 
arly in an axial direction of the rotary member 
and generating a magnetic field over a periph- 
eral surface of the transport member; is 
a supporting guide spirally formed on the 
peripheral surface of the transport member, 
and 

a rotation means for rotating the guide con- 
tainer in the same direction as a rotation direc- 20 
tion of the rotary member for transporting the 
object of transporting around the transport 
member along the supporting guide, 

wherein the rotation of the rotary member 25 
allows the object of transporting supplied from the 
guide container to be transported from one side of 
the transport member to the other side of the trans- 
port member in an axial direction of the transport 
member along the supporting guide, with the parts 30 
being magnetically attracted to the peripheral sur- 
face of the transport member. 

15. The transport apparatus according to claim 14, 
wherein the transport member stands vertically so 35 
that the object of transporting are transported from 
one side of the transport member to the other side 

of the transport member in the axial direction of the 
transport member along the supporting guide. 

40 

16. A transport apparatus comprising: 

a transport means for transporting an object of 
transporting along a transport path extending 
from one side of the transport apparatus to the 45 
other side of the transport apparatus; 
a transfer path for transferring the object of 
transporting transported along the transport 
path of the transport means to a place at a cer- 
tain distance apart from the transport member; so 
and 

a supporting means for supporting the transfer 
path at a predetermined position of the trans- 
port path, 

55 

wherein the supporting means has a pair of 
sandwiching members for sandwiching the trans- 
port path and a clamping means for clamping the 
sandwiching members to the transport path; and 



a pair of the sandwiching members is 
mounted on the transport path such that the sand- 
wiching members are movable in a transport direc- 
tion of the transport path and rotatable in a 
circumferential direction of the transport path. 

17. A transport apparatus comprising: 

a cylindrical transport member; 

a cylindrical rotary member accommodated 

inside the transport member; 

a magnetic force generation portion formed on 

the rotary member and generating a magnetic 

field over a peripheral surface of the transport 

member; 

a supporting guide spirally formed on the 
peripheral surface of the transport member; 
a transfer path for transferring an object of 
transporting transported along the supporting 
guide to a place at a certain distance apart 
from the transport member; and 
a supporting means for supporting the transfer 
path at a predetermined position of the trans- 
port member, 

wherein the rotary member rotates such that 
the object of transporting are transported in a lead 
angle direction of the supporting guide, thus caus- 
ing the object of transporting to be magnetically 
attracted to the peripheral surface of the transport 
member, with the result that the object of transport- 
ing are transported in an axial direction of the trans- 
port member along the supporting guide; 

the supporting means has a pair of sand- 
wiching members for sandwiching the transport 
member and a clamping means for clamping a pair 
of the sandwiching members to the transport mem- 
ber; and 

a pair of the sandwiching members is 
mounted on the transport member such that the 
sandwiching members are movable in an axial 
direction of the transport member and rotatable in a 
circumferential direction of the transport member. 

18. The transport apparatus according to claim 17, 
wherein a groove in which the supporting guide is 
fitted is formed on an inner peripheral surface of a 
pair of the sandwiching member. 

1 9. A transport apparatus comprising: 

a cylindrical transport member; 
a cylindrical rotary member accommodated 
inside the transport member; 
a magnetic force generation portion formed on 
the rotary member linearly in an axial direction 
of the rotary member and generating a mag- 
netic field over a peripheral surface of the 
transport member; 
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a supporting guide spirally formed on the 
peripheral surface of the transport member; 
a transfer path for transferring an object of 
transporting transported along the supporting 
guide to a place at a certain distance apart s 
from the transport member; and 
a supporting means for supporting the transfer 
path at a predetermined position of the trans- 
port member, 

10 

wherein the rotary member rotates such that 
the object of transporting are transported in a lead 
angle direction of the supporting guide, thus caus- 
ing the object of transporting to be magnetically 
attracted to the peripheral surface of the transport is 
member, with the result that the object of transport- 
ing are transported in an axial direction of the trans- 
port member along the supporting guide; 

the supporting means has a pair of sand- 
wiching members for sandwiching the circumfer- 20 
ence of the transport member and a clamping 
means for clamping a pair of the sandwiching mem- 
bers to the transport member; and 

a pair of the sandwiching members is 
mounted on the transport member such that the 25 
sandwiching members is movable in an axal direc- 
tion of the transport member and rotatable in a cir- 
cumferential direction of the transport member; and 
a plurality of coil-shaped grooves fitted in the sup- 
porting guide and having a width greater than the so 
diameter of the supporting guide and a plurality of 
contact portions which contact the peripheral sur- 
face of the transport member are formed on a pair 
of the sandwiching members. 

35 

20. The transport apparatus according to claim 16 or 
17, wherein a mounting means for mounting the 
sandwiching members on the transfer path is pro- 
vided on a pair of the sandwiching members. 

40 

21. The transport apparatus according to claim 16 or 
17, further comprising a guide container which 
stores the object of transporting in the guide con- 
tainer temporarily and supplying the object of trans- 
porting to the transport member and is rotatable in 45 
the same direction as a rotation direction of the 
rotary member around the transport member. 



22. The transport apparatus according to claim 16 or 
1 7, wherein the transport member stands vertically so 
so that the object of transporting are transported 
from one side of the transport member to the other 
side of the transport member in the axial direction 
of the transport member along the supporting 
guide. ss 
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